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URANIUM 10SSES FROM THE Y-12) PLaNT To ThE EwiRowiagy  ( r-zoz-133c/ch

An analysis has been made of the losses of uranium from the Y-12 Plent during
the period August 1943 to May 1956. This analysis was made to supply information
concerning the history of known and estimated %oesses of uranium to the environment
for Project [ as was requested by the AEC.(1

| "9
It wvas necessary to estimate most of the losses from opé‘i'vagﬁgmﬂcpeffe%& g:?da 3
the few exhaust-gas analysis data which were available, The best known losses
vere the discards to the sewer which flows into Poplar Creek; however, these
should only be regarded as an estimate with good reiiability. For the estimation

of these losses, uranium accountability and operating records have been utilized
as a basis.

The losses are tabulated in Table I. A description of the efﬂ‘m is cutlined
1

as follows: ) THIS DCCU! pELEN o™
| IS UNCLASSIFIED W IV

I. THE ALPEE.FRQOESS ( PERTOD 19L3 10 1945) *  pALCOLM THEISEN:____%’__TE“-
- DA

The separation of the isotopes of uranium by the electromagnetic process involved
several chemical operations in addition to the physical process. The separation
itself wvas only about 7 - 8% efficient. This meant that most of the uranium had
to be recovered and made into new charge material. et
The Calutron units were rather complicated structures of metal, largely copper,
carbon and ceramics. After use, the various parts of the machine were washed in
dilute nitric acid solution. Since the charge material to the unit was ’
the washing generated a rather corrosive solution from which the uranium to
be recovered and remade into charge material. Various processes were used at
different times, but most of the material was recovered by one in which the iron
vas removed from the solutions by pH adjustment and filtraticn.. The uranium
was precipitated as the peroxide and the solution was filtered. The filtrates
from the peroxide step contained a fair amount of uranium which passed to the
sewer. The peroxide was cailcined to the trioxide in rotary furnaces from which
there were fairly large dust losses. The oxide was converted to the chloride

by beating with liquid CCl; under pressure or by a vapor phase process. The
chloride was further pnrir&ed by sublimation when required. From most of the
operations the losses were in the form of solutions. They were drained by the
sewer into Poplar Creek.. It is estimated that the air-borne losses could have
not been more than a few percent of the total losses from the process. The

uranium from carbon parts was recovered by burning the o
some dust loss from this process. JCOEHYOT

NT CLASSIFICATION GUIDE

DATE #//
The . .pose of the Beta cycle was to concentrate prodiact of the Alpha cycl
Because of the enhanced valus of the material, all of the operations were much
more carefully done. The Calutron units were smaller and more efficient. The
chemical recycle, while it had the same objective of reconversion of the unused
material to new UCl, for reuse, was done in a more quantitative manrer. 'The
effluents from the variocus precipitation stevs were recovered by solvent
extraction and more careful attention was paid to the prevention of dust losses.
Even though the total losses were much lower, it is possible that the dust losses
were a somevwhat higher percentage of the total losses than Alpha.

(1) Sapirdie, S. R., Secret Istier to C. E. Center, Mey 23, 1956, ORO (B6#5




| III. FRODUCT PROCESSING

A.

B,

Beta Product Processing, (Period 194l to 1947) : h

The Beta product was collected on carbon parts. These were cleaned of the H;
bulk of the material, which was in the form of a loose powder; and the re-
maining carbon was burned to insure complete recovery. DBecause the

to the cycle had to be measured after several processing steps had taken
place, the actual losses in this cycle were in some doubt; however, all

of the operations were done with great care and the losses are estimted to
be low. The collected material was put into nitric acid solution, purified
by ether extraction, precipitated as the Peroxide, converted to the oxides
and mde to UFh vith H, and HF. It is estimated that there were dust losses
in these dry opera.tiong and they may have been a sizeable percentage of the
total losses from the system. Undoubtedly some of the dust losses were
never detected in the product cycle and, as a consequence, would have
appeared as losses in the Beta separation process.

Building 9212
1. Process Vents from UF, Reduction, D-Wing, (Period 1954 to Data)

The contimious process for reducing UF,. to UF, with hydrogen and fluorine
had a smll amount of unreacted U?s or dust remining in the vent
geses after the process gas passed mechanical filters and
chemical traps. The process gas was discharged continually to the
atmosphere. Any unreacted UF, would have been immediately hydrolyzed

to Uozra smoke upon contact with moist air.

UF, Preparation by Batch Hydrofluorination, (Period

The production of UFh by this process involved precipitating water:
solutions of uranium salts with peroxide and reducing the cake with B.z
batchwise to the oxide. The oxide was fluorinated batchwise with
gaseous HF at elevated temperatures. Dusting was inhibited by passing
the vent gases through a porous carbon filter and a neutralizing pot
before venting to an exhaust air stack. The effluents from this process

were probably as fume or dust from the reduction and fluoriration
steps.

2. Process Vents From

1945 to Date

Discards From Chemical Processing to Storm Sewer, (Period 1953 to Date)

These discards primarily consisted of dilute uranium solutions which
were unsconomical to salvage and were usually basic in nature. They also
contained large amounts of nitrates and fluorides. This sewer emptied
into Poplar Creek.. '

k. Airborne Ventilation Iosses From Product Finishing, (Period 1945 to Date)

These airborne losses were discharged principally as uranium oxide ’

UOF, and U0,(NO,), fumes, or UF, dust. Very little information can be
shed abSut th relstive amotits of esch vhich were discharged. They

left the building diluted with large volumes of exhsust air.

3
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i g S, Losses Outside The Plant Area od Sioes and ('6%hing (Period 1945 to pate)
=)

aa I The losses were largely by technical supervisory, maintenance, and other
o service personnel who needed to occasionally be in the work areas, but
wers not sufficiently exposed to contamination to warrant protective
clothing. This uranium, primarily as the oxide and nitrate, was grad-
%’\& wally carried from the plant in small amounts.
« ST ISR .
7. PROCESSING

AT

A. Process Vents From UF, Preparat.:!:on, (Period 1955 To Date)

The losses occurred in similar manner as Buildéng 9212 process vents in
Section IIT, paragraph B-l, above, (NN ”

© N s

B. Airborne Ventilation Losses, (Period 1955 To Date)

These losses occurr=d in similar fashion as the 9212 ventilation losses in
Section IIT, paragraph B-L, above.

C. Airborne Salvage Area Losses, (Period 1546 to Date)

These losses primarily occurred as dust or fume losses in the form of U02 (N°3)2 s
UFh’ UBOB R U03 and U0, Fp diluted with large volumes of exhaust air.

D. Discards From Chemical Processing To Storm Sewer, (Period 19L6 To Date)

These discards were solutions from which it was-uneconomical.to recover the
dissolved uranium. This solution contamed uranium in many forms; some of
these were UOZ(NO3)2, ammonium diuranate and uranium oxides.

E. Accidental UFg Release To The Atmosphere

on May 11, 1956, the hydrogen line to the UFg reduction tower broke. This-
caused incomplete conversion of the UFg to UFh. The chemical traps which
were provided to trap the UFg in such an emergency were filled to capacity
before the situation was corrected, and UFg was allowed to escape to the

atmosphere. The escaping UFg was visible as U0oFo smoke as 1t was emitted
from the vent stack.

F. Losses Qutside The Flant Area On Shoes And Shoes, (Period 1946 To Date)

These losses occured in the same manner as those described in Section IIT,
paragraph B-5, but were smaller because the amount of traffi.  involved
and the throughput was small. : .

V. NORMAL AND DEFLETED ASSAY PROCESSING
A. Building 9212

1. Airborne Ventilation And Hood Discharge (Period 1548 to 195L)

These losses were primarily in the form of uranium oxide and uranium
metal dust from the Sunflower foundry and machining operations. Until
September 1953, no filters were provided. The losses for the period
were estimated from unaccounted-for material figures.

“SECRET—




B.

Ce.

2.

Airborne Ventilation And Hood Discharge (Period 1954 To Date)

The dust was in the same form as from 1948 to 1954, but the losses were
larger. The production level increased and the filters installed in
1955 required excessive maintenance and were found to requires extensive
repair in the Spring of 1955, The air was again being filtered on at
least a temporary basis by July 1, 1956 and thers has been esgentiallyiy
uninterrupted operation since. Prom Jamuary 195 to July 1956, there
were very probably large losses since little dust was collected compared
with the amount now being collected. The exact amount can only be esti-
mated from present recovery figures making adjustments for level of
Production. The losses during FY-1956 have been estimated from stack
gas analysis to be about 0.1 kg per day. A contimuous monitor is now
being installed on the exhaust stack.

Building 9206

1.

2.

3.

Combustible Salvage Burning, Period 1948 to 1955)

These losses are primarily airborme uranium oxide resulting from -

. burning combustible salvage. The salvage consisted primarily until

December 1955, of an uranium metal and oxide mixture from the 9212
casting operation. This operation has not been conducted in the Y-12
plant since 1955.

Discard Of Salvage To Sewer, (Period 1946 To Dats)

This salvage was similar in nature to that under Section IV, paragraph D.

NI ——— o

Wllinissiiag Flush o Sewer, (Period 1955 To pate)

The chips from'the .machining operation:were flushed with water while
being crushed prior to briquetting. Most of the flush was sewered in
the last 6 months. The uranium was in the form of the oxide.

Building 9211

1.

2.

Airborne Salvage Burning And Kiln Losses, (Period 1953 To Date)

Combustible organic-material salvage was burned in a Herreshoff Furnace
prior to leaching. The exhaust gases from the furnace contain U0; and
U.Og dust. The ash was leached and precipitated as ammonium diuranate,
rﬂ:.Q was calcined to oxide in an indirectly fired rotary kiln. - Consider-
able dust losses occurred from this operation. In December, 1955, a
scrubber was put into operation which reduced the losses from both

operations to about 0.3 kg/day when the salvage burning was being carried
out.

Airborne Ventilation Losses, (Period 1953 To Date)

These airborne losses were primarily dust and fume as Uo, (N0, )5, uranium
oxides, and ammonium diuranate. The material processed was rily
old salvage which had been in storage.

—SEChRET™
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3. Discards To Sewer, (Period 1953 To Date)

These discards were similar to those described in Section IV, paragraph
D.

DISCARDS TC DISPOSAL PITS AND BURIAL GRQUNDS, (FERIOD 1947 To DATE)

The basis for the amount of uranium discarded to the burial grounds and
disposal pits was based on uranium acccuntability and operating records.
Most of the material was discarded in recent years. The uranium was

discarded.in a multitude of chemical forms; however, some of these were

uranium.oxides;uranium nitrate, uranium diuranate and uranium peroxide
solutions.
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